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Supplementary Figure S1. ATAC-seq of human cartilage. (a) Images of the dissected 
cartilage tissue from fresh articular tibial bone for all patients. Section regions of tibial 
plateau: outer region of lateral tibial plateau (oLT) exhibited macroscopically normal 
cartilage with a visibly smooth cartilage surface, and inner region of medial tibial plateau 
(iMT) had visible severe erosion of cartilage. (b) Enrichment qPCR of a housekeeping gene 
(GAPDH) over a heterochromatin region is correlated with enrichment of ATAC-seq signal 
in DHS regions. 



Figure S2

a

b

C
Fgol

Average logCPM
2 3 4 5 6 7

1.
5

–1
.5

–1
.0

–0
.5

0
0.

5
1.

0

lo
g 2

F
C

Average logCPM

oLT01

oLT02oLT03

oLT04

oLT05

oLT06

oLT07

oLT08

iMT01

iMT02

iMT03iMT04

iMT05
iMT06

iMT07

iMT08

PC 1

2 
C

P

Differential ATAC peaks

–0.4 –0.2 0 0.2 0.4 0.6

–0
.4

–0
.2

0
0.

2

[0 - 60]

[0 - 60]

3,210 bp

[0 - 77]

[0 - 77]

3,744 bp

Pooled oLT

oLT01

oLT02

oLT03

oLT04

oLT05

oLT06

oLT07

oLT08

Pooled oLT

iMT01

iMT02

iMT03

iMT04

iMT05

iMT06

iMT07

iMT08

GRID1 HOXB2

Differential 
ATAC peaks

Genes

chr10:85918514-85921724 chr17:48541410-48545154c

6XSSOHPHQWDU\�)LJXUH�6���'LIIHUHQWLDO�$7$&�VHT�SHDNV���D��0HDQ�GLIIHUHQFH�SORW�RI�DOO�
$7$&�VHT�SHDNV��5HG�DQG�EOXH�GRWV�UHSUHVHQW�SHDNV� WKDW�DUH�PRUH��DQG�OHVV�DFFHVVLEOH� LQ�
L07��UHVSHFWLYHO\���E��3ULQFLSDO�&RPSRQHQW�$QDO\VLV�RI�GLIIHUHQWLDO�$7$&�SHDNV�EHWZHHQ�
R/7��EOXH��DQG�L07��UHG��� �F��*HQRPH�EURZVHU�YLHZV�VKRZLQJ�FRQVLVWHQF\�RI�$7$&�VHT�
VLJQDOV�DFURVV�SDWLHQWV�DW�H[DPSOH�ORFL�



Figure S3

(P value: 1e-83)

Jun-AP1 (bZIP)/ Homer (0.977)

(P value: 1e-22)

CEBPE/MA0837.1/Jaspar(0.936)

FOSL2
AP-1
BATF

bZIP

NF1:FOXA1

CEBPE

ERG

ETS1

GABPA

CEBP

BACH2
FOSL1

NFE2L2

MafK
EWS:ERG

FLI1

ETV2

ATF4

ETV1

STAT3CHOP

ETS

a

b

Top de novo Motif in oLT 
more accessible region 

Top de novo Motif in iMT
more accessible region

More accessible 
region in iMT

More accessible 
region in oLT

172 kb

ATAC-seq peaks

Differential ATAC-seq peaks 

Enhancers link to genes

DEGs
WNT5A

Supplementary Figure S3. Data integration. (a) Top de novo motif (top) and top 
predicted known transcription factors (bottom) enriched in differentially accessible regions. 
(b) An example gene (WNT5A) that is dysregulated at all three criteria (promoter 
accessibility, enhancer accessibility and expression).


